Curcumin reverses cisplatin resistance in cisplatin-resistant lung caner cells by inhibiting FA/BRCA pathway.
Cisplatin (DDP) is the most widely used chemotherapy agent for treatment of malignancies including lung cancer. However, the effectiveness of DDP is often weakened by acquired resistance of tumor cells. DDP kills cancer cells primarily by creating intrastrand and interstrand DNA cross-links, which block DNA replication. The Fanconi anemia (FA)/BRCA pathway is a DNA cross-link damage repair pathway, which regulates cellular resistance to DNA cross-link agents, such as DDP. Some study has shown that natural compound curcumin sensitize human ovarian and breast cancer cells to DDP. However, whether curcumin may reverse resistance to DDP in DDP-resistant lung cancer cells has not been understood. In this study, we showed that curcumin enhanced the proliferation inhibitory effect of DDP and promote DDP-induced apoptosis in A549/DDP cells (DDP-resistant lung adenocarcinoma cells). Moreover, we observed that FA/BRCA pathway DNA damage repair processes, such as DDP-induced FANCD2 monoubiquitination and nuclear foci formation were downregulated in the presence of curcumin, suggesting that curcumin enhanced sensitivity to DDP in A549/DDP cells through the inhibition of FA/BRCA pathway. Furthermore, the calculation of q value and apoptosis analyses revealed that curcumin in combination with DDP could exert a synergistic cytotoxic effect in A549/DDP cells, further demonstrating that curcumin can reverse cisplatin resistance of A549/DDP cells. In conclusion, by suppressing the FA/BRCA pathway DNA repair, curcumin potentiates DDP-induced proliferation inhibitory effect and apoptosis in A549/DDP cell, indicating that curcumin may serve as a chemosensitizer to cross-link-inducing anticancer drugs DDP.